K ATP channels of primary human coronary artery endothelial cells consist of a heteromultimeric complex of Kir6.1, Kir6.2, and SUR2B subunits.
Functional ATP-sensitive potassium (K(ATP)) channels can be reconstituted by expression of various combinations of different pore-forming subunits (Kir6.1 and Kir6.2) and sulfonylurea receptor (SUR) subunits. Using dominant negative and gene knockout approaches, Kir6.2 subunits have been identified as required pore-forming components of plasmalemmal K(ATP) channels in ventricular myocytes. Previous data obtained in heterologous expression systems suggest that Kir6.1 and Kir6.2 subunits are capable of forming a functional heteromultimeric channel complex. However, until now the existence of such heteromultimeric Kir6.1/Kir6.2 complexes has not been demonstrated for native K(ATP) channels. The primary aim of this study was to identify the molecular composition of native K(ATP) channels in primary human coronary artery endothelial cells (HCAEC) and smooth muscle cells (HCASMC) from human origin. We specifically investigated the potential that heteromultimeric Kir6.1/Kir6.2 channels exist in these cells. Using reverse transcriptase-polymerase chain reaction, we detected the expression of Kir6.1, Kir6.2, and SUR2B in both cell types. Western blotting and immunoprecipitation assays demonstrated the presence of Kir6.1 protein in both HCAEC and HCASMC; however, Kir6.2 protein was only expressed in HCAEC. Interaction between Kir6.1 and Kir6.2 subunits was demonstrated by reciprocal co-immunoprecipitation of these two subunits in HCAEC. Furthermore, Kir6.1 and Kir6.2 were detected in the immunoprecipitate when using an anti-SUR2 antibody. Confocal microscopy imaging demonstrated Kir6.1 and Kir6.2 subunits to co-localize at the cell surface membrane in HCAEC. In conclusion, our data characterize the molecular composition of primary human coronary smooth muscle and endothelial cells. We demonstrate that human coronary endothelial K(ATP) channels consist of a heteromultimeric complex of Kir6.1, Kir6.2, and SUR2B subunits.